Introduction Experiment Setup
• Two MM fibers (the Infinicor SX+ and Draka-RHP-1) and one SM fiber (SMF-28) have been qualified for warm operations at the LHC.
• Two SM fibers (Draka SRH-SMF and Fibre X) were qualified for low-temperature operations at the LHC in a high-dose test. During this test, all MM fibers experienced very high RIA.
• The Infinicor SX+, despite experiencing high RIA at a high dose rate, is still a viable MM candidate because it exhibits low RIA at a low dose rate. The newer ClearCurve OM3 performs even better at a low dose rates, but still must be tested at high doses. At room-temperature and a high dose rate, all tested MM fibers performed satisfactorily.
When tested to 500 kGy at -25°C, the Corning fibers MM fibers experienced very high RIA, while that of the Draka and Fibre X was very low.
At room-temperature and doses rate of 0.424 (blue), 0.343 (purple), and 0.0265 (brown) kGy(SI)/hr, the Infinicor SX+ performed well.
Temperature Control
• The warm tests were conducted at room-temperature, with no system of temperature control.
• For the cold tests at SCK-CEN, a dual-phase CO 2 cooling system kept the fibers at a temperature of -25°C for some of the tests. CO 2 entered the system at 50 bar and condensed into liquid via the Joule-Kelvin Effect. The fibers were cooled via evaporation of CO 2 in liquid-gas dual phase.
• For the cold test at BNL, a chest freezer was used to maintain a temperature of -25°C. Its control electronics were shielded with lead bricks. • A 60 Co gamma radiation source bombarded the fibers to simulate the irradiated environment of the LHC. At SCK-CEN, the "Brigitte" source delivered dose rates of up to 27 kGy(SI)/hr while the "Rita" source provided a dose rate of 1.01 kGy(SI)/hr. At BNL, the peak dose rate was 0.4 kGy(SI); the dose rate was adjusted by placing the fibers at different distances from the source. 
Acknowledgments Conclusions

RIA
All fibers tested to 10 kGy at -25°C performed well. The final result for the Infinicor SX+ fiber's estimated RIA in the ATLAS tracker at the SLHC is 0.41 +/-0.05 dB.
At room-temperature and a high dose rate, the SMF-28 was a solid performer.
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